the automaton. I venture to predict that in the future much more use will be made of the various ethereal undulations -which so readily penetrate the case, in order to stimulate, by a sort of wireless telegraphy, that resentment of the cell community which we associate with the phenomena of vaccination.
Dr. H. LEWIS JONES: I have only to endorse Mr. Deane Butcher's very interesting and suggestive remarks. He has submitted ideas and experiences from the clinical side, but the phenomena clearly demand the study of the clinical pathologist. The technical difficulties of serum therapy and vaccines are considerable, and indeed the terminology of the subject is so difficult as to put these investigations out of the reach of the electro-therapeutic specialist. The observations which have been made by more than one observer on the healing of lupus in one part of the body after irradiation of a different part of the body have been received in the past with profound disbelief. These facts, if facts they were, demand an explanation. I have believed them, although -unable to explain them, and Dr. Butcher has put forward an explanation -which may prove the right one. That blood changes do occur after X-ray exposures is well shown by the action of X-rays in leucocythaemia, and experiments have also shown that leucocytes react to serunm from an X-rayed animal in a way which differs from their response to normal serum. Even the irradiation of an isolated part, such as the ear of a rabbit, will suffice to set up general changes in the leucocytes of the general blood.
Dr. CRACE-CALVERT: I have only a few remarks to make this afternoon, and they are chiefly from the clinical aspect, and mostly in regard to cases of tuberculosis. I have now been working in connexion with vaccines almost from the beginning, in a sanatorium, and most of my experience is in regard to tuberculosis of the lungs. But I have had a few cases of other conditions, which I will mention later. I may, however, say that so far as I have gone, I have been very much impressed by the results of vaccination, using more especially the tuberculin emulsion (T. E.) in preference to T. R., which is often emnployed. Most of my cases I have selected because they were not doing well on ordinary sanatorium methods, and I have not therefore ,chosen many early cases; in fact most of the cases have been fairly advanced, and cases which were largely stationary. They had improved to a certain extent under sanatorium treatment, and then they wanted, as it were, a fresh stimulus to enable them to complete the cure, using the word " cure " in the proper sense of arrest. In most of those cases I have found that the addition of tuberculin to sanatorium treatment has resulted in a stimulus to the case, so that the signs which previously had remained more or less stationary have tended to clear up and finally to disappear. I have noticed, I think, most of the signs which Dr. Latham and Dr. Inman mentioned in their papers-flattening of the temperature curve, decrease of the cough, lessening of the sputum, &c. I have had rather odd results at times, such as increase of sputum in one case and decrease in another, and I do not know exactly why, because it does not seem to depend quite on the dose. But the variation in the symptoms does not seem to have made any difference to the progress of the case, and I do not think it has depended altogether on the dose, but rather upon the patient. I have also inoculated a few of the early cases, and they have all done well. I do not think early cases of tuberculosis of the lungs are fair tests of the value of the vaccination, because with appropriate sanatorium treatment they nearly always do well without vaccination, and it is not fair to ascribe their improvement to the effects of tuberculin.
Just lately I have been doing what I think one is often told not to do, and that is, giving tuberculin in acute cases. I have had two or three patients with whom I was at my wits' end to know what to do; they were going downhill, the temperature rising and the physical signs increasing. In my first case every time I gave an exceedingly small dose there was at first a rise of temperature, but the result was extremely good, because that patient lost the whole of his physical signs; the temperature dropped to normal, he put on weight, and left the sanatorium with his disease arrested. He came back again four months later with typhoid fever and a serious relapse of his tuberculosis of the lung, the condition being mistaken for acute tuberculosis. The typhoid cleared off and his temperature dropped,jbut tuberculosis was left, and his temperature was rising again. I started him again on a very small dose of tuberculin, and he began to respond, and now the temperature is nearly normal. The physical signs have lessened and the cough and expectoration have almost disappeared, and he is apparently going to get well, though a larger area of lung was affected the second time.
I have tried it in two other acute cases; one was a success, and in the other it made no difference. The point of that small experience seems to be to show that a great deal depends on the dose. Tuberculin is very powerful, and if it is worked with in minute doses and given properly it will flatten the temperature chart and help to arrest the disease.
Lately I have not worked very much with the opsonic index, as I have given tuberculin and other vaccines by the mouth. That is not altogether because I do not believe in the opsonic index, but I have not time to work it out as I should like to. Much has been said against the opsonic index by those who have not been able to work at it properly. It means you have to stick at it, not only daily, but hourly, before you can be sure of accurate results. The first few cases which I worked at by the opsonic index gave very good results, and if I could I would do the same now; but my circumstances are rather altered, and I cannot give as much time to working it out as I should like. I have used vaccines with mixed infections, in tuberculosis and so forth, with very good results. There was one case in particular where a patient with slight tuberculous disease of one lung had a sudden rise of temperature to about 103°F., which took a week to subside, only to be followed a week later by another rise. This occurred three times, and then I obtained a pure culture of streptococci from his sputum and made a vaccine, which I gave by mouth, and he had no further attacks. But here, again, the numnber of cases treated has not been sufficient to warrant my speaking absolutely definitely, though in most of the cases I have achieved the result which I wanted-namely, to get rid of all the other organisms from the sputum, leaving the tubercle bacillus only. And where there has been an erratic teniperature I have usually succeeded in bringing it down to normal. I have used a vaccine also for middle-ear disease, where the sole organism was the Bacillus pyocyaneus, and met with success up to a certain point. But just as the mischief was quieting down, the lady developed hay fever, and the trouble flared up again; the case is still under treatment. The vaccine has been stopped by the advice of the surgeon, but the ear is now discharging as freely as ever, and the organism is still limited to the Bacillus pyocyaneus. I had one case of cystitis where the infecting organism was the Bacillus proteus, and that has improved immensely by vaccinations with that organism. I had one case of tuberculous peritonitis which I treated with T. R. with good results, but in the one or two tuberculous-gland cases that I have vaccinated I have not mnet with much success.
To sum up, I am certain that in the case of tuberculosis of the lings especially there is scope for a great deal of work to be done with vaccines, and I am sure that that work will repay the time and labour if the doses are used with care and not pushed unduly. Tuberculin is a powerful remedy, and so the doses must be very minute, but if it is used with judgment, especially in conjunction with sanatorium treatment to build up the patient's general condition and resistance, I feel sure that the results will repay us.
Mr. LEONARD NOON: I want to ask you to consider what is an ideal vaccine-what should be its constitution and what properties it should possess. As has been pointed out already in the course of this debate, a diseased animal receives into its system, from the site of infection, products which may be grouped under three headings: (1) The first of these corresponds roughly to the protoplasm of the bacterial body, and gives rise, in the animal, to the production of opsonins, of amboceptors, and of agglutinins; (2) The second includes toxins and endotoxins, a series of bodies which cannot be defined very easily, but which we may roughly describe as soluble products of bacterial growth, which exert a toxic action when injected into animals; (3) Lastly, there are the substances set free by the disintegration of the animal tissues at the site of infection. In the course of disease, and in response to this autoinoculation, the body elaborates antibodies corresponding to all these different products, and in many cases recovery is the result. But in many others, on the contrary, the immunity is not sufficient, and the natural process fails. This is the place where medicine steps in, and claims to improve on the processes of Nature; for I think that the moment we begin to practise therapeutics we are assuming a kind of authority over Nature's workings, and that we should recognize this fact and not try to shirk the responsibility which it carries with it. The masters of our profession who have claimed, in the past, to follow with humility Nature's lead were insisting on what was at the time the more important point of view, but a point of view which cannot be considered to embrace the whole truth. Now in vaccine therapy we try to make use of a natural reaction, but we try also to increase this reaction beyond the limits it would attain without our interference. This we can do because we have learnt that in every disease some tissues are left at least comparatively healthy, and that these tissues may be stimulated to activity for the v-11
